450                    CHEMICAL THICOHIKS AND   LAWS.
poncnts  of a homogeneous   mass.    "Upon   those  relations/* Gibbs said, "depend a very largo elass of the properties of the
compound considered.......-\ve may say in general, all its thermal,
mechanical, and chemical properties, so far as ((dire tendencies are concerned. . . ."
Having given various forms of the fundamental equations, and having shown that, each is entirely equivalent to any other Gibbs proceeded as follows (I quote from the author's abstract of the original memoir):
"In considering the different homogeneous bodies which can be formed out of any set of component- substances, it is convenient to have a. term which shall refer solely to the composition and thermodynaiuir stall4 of any such body without- regard to its si/.e or form. The word />/w,sv has been chosen for this purpose. Such bodies as differ in composition or state arc called different phases of the* matter considered, all bodies which differ only in sixe and form being regarded as different examples of (ho same phase. Phases which can exist together, the dividing surfaces being plain, in an equilibrium which does not depend upon passive resistances to change, are (nailed ctwjcixtrnt.
The number of independent, variations of which a, system of co-existent, phases is capable is n \ *J r, where r denotes the number of phases, and n the number of independently variable, components in the whole .system. . . It is easily shown that if the. temperature of two eo-exi.stent phases of two components is maintained constant, the pressure IN in general a maximum or minimum when the composition of the phases i,; identical, In like manner, if the pressure of the phases in maintained constant, the temperature is in general a maximum or minimum when the eumpoMlion of the phases is identical. ... If the temperature of three en-existent phases of three components in maintained constant, (lit* pressure i.--; in general a maximum or minimum when the composition of one oi the pha uv; i,-; ?;uch a>; can be produced by combining the other two. If the pre.vuire is maintained constant, the temperature i.s in general a maximum or minimum when the same condition in regard to the composition of the plwse.s i
Gibbs' memoir contained a complete thermodynamical theory of all equilibria, physical as well as chemical, lie stated his theory in such abstract terms that not only were the* extraordinary range and the fineness of its applications unrecognized for several yeans, but portions of the laws and relations which Gibbs had deduced from his theory wore rediscovered by other investigators. In 1SS7, Koozebooni demonstrated some of the applications of Gibbs' theory to chemical equilibria.1
1 " Sur los (HnYmmteH forme** dti iY'quHibre chtinitmo hetero^eius" Mr. trav. chim. Pays-Baa., (>, 202 L1H87]